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(57) Abstract: 

PROBLEM TO BE SOLVED: To suppress increase of 
power consumption by the leak current of a MOSFET at 
the time of an active operation by appropriately 
selecting the MOSFET of different thresholds in a 
certain fixed operation state and in the same function 
block and constituting a semiconductor integrated circuit. 

SOLUTION: This circuit is constituted of flip-flops 
f11-f14 and NAND elements g11-g19. In this case, delay 
in the case of constituting the NAND elements and the 
flip-flops of the MOSFET of a high threshold voltage is 
defined as 1 nsec and the delay in the case of 
constituting them of the MOSFET of a low threshold 
voltage is defined as 0.8 nsec. Logic gates f13 and 
g15-g19 are constituted of the MOSFET of the low 
threshold voltage and the elements indicated by voids 
are constituted of the MOSFET of a high threshold 
voltage. Thus, the delay in a route from f11 and gl1 
through g14 to f12 is 5 nsec and the delay in the route 



from f13 and g1 5 through g19 to f14 is 4.8 nsec. 
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SFET#j£<JBV^e>*VT^£. MOSFETlCtt, b^V^BSEE 
#&&U £0L*VMWteC*yFET©*>--*7a> 

[0003] b#*u l^s/i/ji^a.?/* *y 
• x;i/ • • r-f *y h*>f^x*h 
^$rn*/|/ (1993^5^) ^45K*>e>^46 

M (1993 Symposium on VLSI Circuits Digest of Tech 
nical Papers, pp45-46(May 1993)) ICit^ibftTV^ 

<fce>ic bftv^te»*fe»*yfi<i»tte^ mosf 

T. FCTS:^tCtf:7-f£3i:#T*£fc<fcy> 
l/yS/aA/Ky-i'.WIt (KTy-^«l*D iWttfcU 



[0 0 0 4] —W.IZ. MOSFEr0>b&VvfmEEfcffi<i"£ 
fefeicii, ^-MlfbB»«:iS<Lfey» f-hmtM 

MOSFETtCk »J^$*lS^«^lBHlB8^B5:l2lftS 
^icii, mM1--SIW^I88Si:?^f6m*S:StegU mosf 

[0 0 0 5] ^«^«li&^S*CDM0SFEr<Z)bgVvfit 

ia^o^icfcn^ 1996 r-f • -f- • 

>f- . 4 - >f h v y y K^^tM* h 

s?-j3)V s<-A-X (198640 «H66R3^ &ff067K(I 

EEE International Solid State Circuits Conference 
Digest of Technical Papers, pp.166-167, 1996) IC% 

[0 0 0 6] #§g5j!8-274620T*li» 4 f 3gfJ^ttHi&£& 

stis^n^^tiffiL/^vvfasaecMosFETicu -5-e>-e 

[0 0 0 7] T>f • >f- • -f- ' -f- 

)V *ZT vy^K^^fh "9— *V K VOL30, N08 
(1995^8^) td847jC**&H5854jKlffiE JOURNAL OF SO 
LID-STATE CIRCUIT, VOL30, N08, AUGUST 1995)lC<k*l 

IIW»&««S:«»WS«Wtftk y> ^# >/1>f ^ptci*, 
_hiax-f ^ > ^MOSFET &0FF U ±l@I8&tC«aRS:«*& 

tUB&Srfil^fSMOSFETilJt^ !«L^V>|i«EtCbTfe 
[0008] 

SFET©b*vHI«Eft3>hn-^L&y, 

3b^fi^a y n y V \tf&. V M@®E(DM0SFETIC 
titftv^ V ^«flSbSVMiiE®EcDMOSFETi: UTSJl 

«y^>^>iS^*atl*V WJ«cMOSFET©bSVvf@ 
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^Ricii, |fg-©^^n«y*lcfc^TT-£;t*>, flftte 
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[0 0 0 9] 0111*, 100MHzT'i&f^i-S^i^lElB& 

Htt*©^* W^£*>oi|i8&©a3& ; S:^bTV^o 10 
OMHzT?SM£-r£fc*lCWU Ett»©(l)©#ft©<fc-MC 
■£11**1*5*-* WffilOnsecfc y/J\3VMBlC:*tf)jbTV>£ 
ZLCD^{*^llIIi&©ttH^iSS:125MHztC 

rxmft&*.& H»fc*l***MOSFEr© 
■b«v\fBtEES:Httft<l/TV^fe. 
[0 0 10] *©)8£. SI 1 #®<2)©4WI? 

©ji^Kjat-r*. b**u y-*w»c 

J£bfc<&£>^#&So *£, fflg£±l*:*>i 

tcggfb-rs. o*y, ewoiMBMewfirFu ioomhz 

W3l3iT-£fc < *ot b* -5 . 
[0 0 11] mt&Ji 

ofc= #38t$3©!8ffili> J3Bbfc<fce>fctfef?8fl5©l!S® 
dillCfeS. -ffcfc>*K MOSFETlC«fcU«l^ 

[0 0 12] $e>icii, y-*WWcj:**W«a<D*» 
[0013] skicii, y-*W*K:J:6»H*t#©*» 

[0 0 14] 

[is® &#&-r sfc«><z>#©j ±§ai^s:^-r«>fe<* 
©;*38t93©#^-wu &s-5£©ifrfftft& uss 
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NOSFETICJ: *)Sm*mm*M*mtt 

[0015] »u<3*^*i:, *aw3<z>3imw«iattBi» 

©fcvsttHKCfevvttt, y-^Wttd^Sv^flWWBSK 

*^V^e>ftffib£vMl^©MOSFETlC<}: yffiB&fS' 

[0016] ^^©^fl^®©^©^ 

»*. ^fl^ISB^e#©&5#^&&iSb£vM« 

*s < & y iwsft*iWW»«MWM** ' fctf-es 

t\ {£b£v>«©MOSFET©»-i?*iJ&t-&£u ^c^-r u 
>T»C**S#£IS* *^cy-*w»cj:SiiWW*fc* 

jto$-&S«^lC, ffiMMHSHC-fcoT, i£b§Vvfit(DMOSF 
[0 0 17] *^CD^^g©m3©#^ 

tiu ^i*^«llI8Si£«*©lo<Z)^>'-K^e><D# 
•gftfttf. 7 - KTdWEUTHBR© ^ - K^MSft 
^j&B&lCfcWT, ttKL&J:^ <£b#Wfi©MOSFET 
tflfb#VN^IfflE©MOSFET%jeiC^S-ti:Sti^, <£b 

MSiffii&lc^fbT, flflBbfcJ^fc, i£b£v^©M0SF 
E^i:l«b^V^'(SSffi©MOSFE^^:ii!iC^S^fe$-&S#^, <£ 

[0 0 18] SklC *5fi^Cj3VNT, b^vMBSffi© 

M^sMosFErtck y ^mmmm^mm-^ fe»©fs 

l©^^l*StflBHOSFET©^- h^ft^T©^i*®R© 
Wt^g^Sr^-SZlfcT-fey, H2©^mi*tiflBM0SFE 
40 T©*RlC'g«i&-tS^>fT^mE#[ ; &IE^.SCli:T*& 
y, ^3©#©ttttfB3M0SFET©^- VmWM-^&^. 
^.S ZL tT*$) *J , ^4©#miifffl2M0SFET©y- 

[0 0 19] $e>lC ±S2bfe4o©3Ma£*B*-&*>-a: 

satiety, bgvvflt«ffi©M'&-sMosFEr=S:«tea-ts 

[0 0 2 0] ££>IC, ±|Bbfe, b^vMStSffi©M^S 
M0SFET«:^-t<5>^2©^miCfeV>T, ^KlC^-T-S 

50 ©^K© ^7 x.)\ffi® b, tWBl/ftvHWE*Wfe 
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© h 9 > VTs 9 ZiStffi 2 ©B8& fc^f S= 

[0027] ftttt-JBffi*: UTWu m-TO&^c^n^^ 
«^K£yftJ0?S*iSSSl<Z>tIlS&fc&^U SSl©EJ 

[0 0 2 8] -t i»f6#ra-©h9>^** 
v im&zm i ©EHHH©jii»© e> *>-c% 

ffi§i&jffil7l#&v\. LfrU $ fcaSPHSI©** 
fcigj&ic, ^©/hSfcABgh^^***;!!^* 

[0029] 

[0030] bub. ^wicDf^wwMiasw&strH 
MfefttttefejbcKwrs-fe^^y^ufcflaiiLfe 20 Hi©iiHtt*. ^yv^nv^fiifr&ruE 
ewKWt. m-vmmtm-oyfti&z^^ j:^AND^^ii^&gi9T«6fc£*iT^s. are**, n 

«E©IW!6»SFErK:J:y#Wtanfei4:»CJ:y, ^ f8&t«#tC*Sfc&lCgll*^gl9©t&a^-h££TNA 

©*/i/*»3*iT^*rfc«^fc'**ifc , C**. i^*T«WEa*i4&«»«:*fr3 ! b©'C»±a:v\ 
[0 0 2 4] Sfctc, jjaLfei^ftiP^rMfflBiMaS Httn»S88KH^fcvMB*tt^l/Cfc*. Hi©« 

ttfefcfc, U*Vv|i«EE©Jlfc**>f 30 *flreOU*A#LT**&, U * ^ 7 B *j 7t 14 

tS:^il-tS. >V^5:1IL$V MBmBE^MOSFETT*^ b td^di'r -i 1/ 

[0 0 2 5] S&IC ±fBLfe<fce>fc^#£ISHII^ -<£lnsec ftU«V\i«ffi<DIIOffEnf«l«l/fe«&© 

^y «B»bfcKlttWMfcJBv v * b£vM8©*>r y [003 1] BUfcfcwt, ^©WT^Lfcl&S^- h 

r>ymtt±vm&zfrtt)Wfrzm^x&mm o*y, fia. gi5^p,gi9ii, «b«svH«EE©MEFEr 

y&VfU. ±BBKb*vMBW)^-ff^->i'*?»CJ:y ffi©M0SFETT*#Sf£3*VC^£. Zl*UC«}:y, fllfc«ktfg 

«Wa^*^^ftfflV^TOSnfelft3liai!K^^' 40 llfr£gl4£i&Tfl2i;:M5&&©7V l/>f WSnsecT-<t& 

H -^Hi:H-^S:^o<£b^vMB(D^>f »J, fl3fc«fctfgl5^P,gl9&«Tfl4lcMS&^-r>r V 

y^>MIHHCJ:y«ftaa*l.fc-fe^K«SSiM.*X^-v >TW:4.8nsecl;:fcy, i®:£©ffi&fcfc5nsec^WT'&yS 

^sTOifc&wsi:**- «®2ooiiHz-eiM^a**ifc*<Tf**. 

[0026] *J^6W<Ofl6cDtg^T-li, fl^HHM»fc9 [0032] ZZ.T\ tfeK***l5©«fc 3 tC^T©***- 

y^EBk 7Vyzt7Uv7W&. ##ffl*5S?-> hfci*uev*§S©10SHEnN»***i:, fl3fcj:tfgl5 

Wtm^AJM^Z^m^V^*^**^* *>e>gl9£&Tfl4l;:M£ffii!&©-rW l"f BBnsecfcfc 

**tttt©h9>s;**t:#+*. fcftW*. m^m, [0 0 3 3] y-.*«W=*B"r*. ^"C% US 

u mi<D\m<D^o>m^m^tmioym^s>mL 50 Koy-^maEtipitu <si,gvMsmE©MosFErT* 



13 

[0 0 2 1] $?>tc, ±gEUfc«te>lc, LSvHtME** 

aOfrlfiMCilP** 3. i: IC J: y , IWW- h S:2?^7CWICBB 
a^-hfe, H-CDW-bCBSItU WKH&o&H-®^ 
*Ift(0lSI«JCJ:y^T^«W«:«fM-*wfc«:««4: 10 
[0 0 2 2] £&IC, ±|HL/fe<fce>lC, H-©LSvMa 

3V^^C, g^1-S^S©^iJ©l^^-h^-'©l>^^ 

-fiMfficwiosFEnc £ y ns*&^. tffiff&ifc©^- 
[0023] sejic j^sbfejc^^^fl^ftmi^ 
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j|ij&bfc»£©io<z>i&3i4*- htf>u -vmtitttpkt-t 

Z>. ZL©B£, 01©J:e>lC, m^f^M^ IMW-h 
y-?^Sfcl*37pAKfc.2>,, t&fe&ffi©*-^ £T©H 

[0 0 3 4] 0*y, HlO^Tt'te, U-^S8Kl3pAT* 
l^jaigaSl67MHz, Sfefctt, U-^^B5PAT*!I&#MM 10 
SS&OOMHzOj^bfrT^fcfro fetf, *ISWIC «fc 3 IC, 
J: oT, U - * «StS37 P AT*iM^MiSlgC200MHz 

*.5fc«>tc, ^#£&8TOft^i-*^£lfc©^ 

[0 0 3 5] ^ft^T*^©^©^^*^-. 
02©Ei&te, Hli:£<ra*ll*IB»T?*6*K. "t— **s 

S2Tli, ai«y-hgl7*iWl/*Vv|BtEE©M 2< 

OSFETTNtofcStl/tV^Sfc'Wfe*. Hiiftt. *1 
3fc£tfgl5*^gl9fcj|rCfl4lCMS®B&©£T©f&3i4* 

-f Wli4.8nsecT&ofco o*y, S&fftaifflK200MHz 
-C&SfeAKltt. 0 . 2nsec©&t8tf#ft b ' £ ICfc 
S. B2<©»£1*. fl333«fctfgl5jb^gl9fcS£-Cfl4tCM 

^^lojgft^-^SrillCiy, f*-f Wft5nsec£ 

u y— f«ftfta6cB»W*ri:« {, xf*. Ifc'J-f 

C»iL*fc«>»c locDff-^S&lcfcvvttK LgvMB 
«E©^>&SM6sFErft;gLi^fcSi±S £ £.X*1bZ>. 

[0 0 3 6] 03&mv^*5§^«>$e>lCS5©^J6^S: 
a**. 03T-1*, yVyfJUv-ftSL f32, f33fc, 31 

aw- hg3oi*^g3i7ic «k y «wta*i-c v^s. f a*» &f 
32©*£»fcJ:tff3i*^33©j&!^Bgi:t-57 I >r w 

ftlOnsec^-fS. a*?©?* \z4iB*XtV-9Wto> 

3tlT£y« lOnsecCD^-f WftSSl"**fe*b£**. U 

[0 0 3 7] £©8$, @3lC^-TJ:e»lC, ?S«HK0#St 
S|5^T**>-5g301*>e>g305S:{gLSV>'(iit®ffi<©M0SFErT*«l 

2&S>!f-h$ft^T^N^££ £©*§ 

-&(D*&y - * «Sfc«37pAT*& y , MSB&CD^ii^^ 
(D^ay- M«>ttfg3073ft»6*311fiJ:O%313*»&tfl7«: 
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v^^t«fficoMosFEn:•^L/fc#^•^*85pAi:^cs. o*y 
^KiaV^ISSW©*^*. io©*&,&>> - K^e>©ft# 

M0SFETfcSga3Kft$i±£»&£, <£U£vMi©MOSFEr©«g 
ft fc*f.NWC"**fc«>K, i&SU - Ffr&dtt^ - K* 
©)H&& K<£ U £ V Mit©M0SFET ft # < ft|8 + 5 3 1. X' 

[0 0 3 8] BWfefflv^T*?»B©a6>WJ!l©SaS«S: 
jg**\ B941*. 7Vv77Uv7t4U f42, f43fc, flftfll 
^- hg401^e>g417lC«kyfi|^3n , rv>S. f41j*&f43 
(Z)i^fc«fcy t f42^e>f43<DigB&<0@St , t5-r-f l/-fft 
lasra^lClOnsecil-tSo #5^)^ wfi*txy- 

f42^e,f43(Diiai!&«)if , fe?> : fe> ll{@©|^y-h 
"egifScStiTfcy, lOnsec©"?^ W ftl^t**fe«)C 
(*. H'IH0!)l&aY-h*T*^<i: : fc5<B®^^-ft<S^ 

3 [0 0 3 9] d©^. 04tCj3Vt«fc-MC (SSS&©^yi 
95^T-feSg407^ ?>g411 ft<Sb^ V Mfi®E<Z)MOSFETT?# 

^-rsr.i:ic«fcy, {gb^v%fii®£cDMOSFErT*IS^'ts 
•&©*&y-^«ssi*37pAT*&y, MSS&©ftii^i^ 

©l&S^- KMAlig401^e>g405fe«ktJ : g412^e>g416ft 

pAt & y , cfei^B© «fc e> tc^T©i&a^- h ft<£b^ 

V vjaSJECDMOSFETT*^ Ufe^li85pA t fc-5„ "3 * »J 
JO -g&Btf. *>sy-KT-&SELTlo©y-K^MSM 

«wa ftS/MSic-r softie, - k&&h&>' - k 

* T?©iSSS&lC{£b^ V ^(DMOSFETft#< d^a^"S r i:T* 
[0 0 4 0] 0i9ftffiv>T, e>lcSU©^fi6M 

hgl9U H^l>f-hgl92, My-hSfegl91ftiloT 
40 •7y^^'7D^^ > fl92lCMS^l<Z>^#iiaB&fe«kO t , 7 

y v rfv a «v yt 191*^ bioi fett^K©^!^- h T? 
DbftstieniKciei, i^f-hgi9i, s&a^-hgi9 

3, fWW- hSfegl92ftii^)"C 7'J 9^7D v^I188K: 

w ft*-/i- l* e> t-rs. 

[0 0 4 1] 3©#^, MigBKD^t^l^- hT'&Z> 
gl91©M0SFETft<£b^ V M®mffiM0SFETT'fiifi8;-tS Zl 

±iEufc. ae>ic t^y-hsfegi9itggi92tc^a-r 

50 Si:, ggl92li, N®©S^I^*- hT'«&l&3*U ggl9H*g 
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V ><g«ECDMOSFEn?«l^bfcgl91-C-7 T VT^J V htM 

KDtmoylfamf- hgi92H£b£vMamm<z>M0SFErT* 

©tUI^- h<^<O^&<BL£vMitSJE<M0SFErt**i 

[0 0 4 2] 02O&fflV^ ^l-MO^Jg^ 
$:^-r-5„ 02014. 7'Js/^7ay:7f20l;fr&*HW 10 
- hffifeg201. t&S^- hg201 , f&J&T*- hg202, 1 o 
* fctt&gfc©^'^- b T*^3tv5tH8&c201 T 
?y ?^7ny:/f2a3^*»©fc*iWM3*tf. 7 

'J y7~7U*J -^f202f}^W^f- hffeg202, &M*f- 
hg203 , W&f— hg202, lot fettHaSKOSftffl^*- 
hT*#£j&S*V5ISB&c201 fcitoT:? U O 'V 203 

[004 3] MSB&©^^ISrS^- hT-fes 20 

g202CDMOSFETS:<£b£ V mntEEKSFEnjflW*-* £ iltt 

±izEbfco s&tc, ifta^-b«feg2oii:gg202icif@-r 

gg202li. K©(Z)|&M^- h-e«^S*U gg201ttg 

g202«fcyi4a#vwrem3ft-cv^. 2s 20 

UMlffliWft gg202«:^t^2®m-^S&J; 

[0 0 4 4] 012-e. p^^/l/MOSFETfc^tfn^*;!/ 

-ittiWcov vc«wr* So v y y ^7 a *j -ft l2ltf>ffi 
lo*fcli»0MOSFEr&iIoT, Hl®P^ 
■V^;UM0SFETpid1<3!)^- hfe<ktfBl®n^-V*^M0SFETn 
■1©^- MHRC|fiRS*VtV**. p^-Y*;Wi0SFETpm 
lttu mi©I&^m&«*&i!«Vddl21 fc»© y - Kndl©lffl 
icy-*- KW>IS$£J*o«}:-i>K:g$fc**U n^-v 
^;i/M0SFETnnill^ %\<t>J ~ Kndl £f£2CDifrf£®ti&#& 

[0 0 4 5] Se>lC, «SlCDy-Fndllt. flEOP*** 
;W10SFETpm2(Z)^- h £ <fc tff&2tf)n^ * * ;i/M0SFETnm2(D 

* ;i/M0SFETnm2^ 8520) / - Knd2 i:f&20>tfrfl«&#<*& 

iiSVssi2ii:<o^cy-^- Fu>r>WMfci*o*5Kift 

85CODMOSFET SriSo T» tB©7'J f^f O v^fl22©A 50 



[0 0 4 6] fcfc, *0t*tt7U>^7D«V^fl2U fl 

v^7nv^fi2i, fi22icii, ?D^WAii$ 

HHK?, (SLV^vMg^^OSFETte^^^bT 

V*S. BUT. £©*«Bt:JflV*S. 

[0047] EI12T*te, p-f-V *;1/M0SFETpid2 fei^nf- 
■V*;i/M0SFETnin2*MBLSvMgaffiCOM0SFEr-efey, P 
^■^*;i/M0SFETpmlfe<}:tJ f n^-V*;i'M0SFErniDl*^ISb# 

p^Y^^MOSFErpmlfeitfn^-V^^OSFETninllC,}; U 
>f>^-*flWW-HnvljWWtan. P^-V^UNOSF 
ETpm2fc«}:tfn^ *;i/M0SFETnm2lCi »J , >f *ffr 

wxtfi? y v a y i2itcA*s^T^e>. 7 y y 

- ^ invlfc .fctJf-f * inv2 fciffig U 7 'J V 7? U V 

-ft i220A*ic#^*^ts*T?<©^o* y r©M 

[0 0 4 8] £S6i& 7'J'^7D»;^fflt-yh7'V^ 
{C«£!9KeWIBK>« ^ o v tm^tf? 'J v ^7 n y ^icpj 

g&CD-r-f l/^f I3u ^ y «v -^7 a v 7°f I21tc ^ a y 
««A*bT*»&7y v^7n-y^fi2ijWI#fcllJ* , r* 
fcttdDf-f >f>;1-^invlO-r-Y b>f 4:>f2/^- 
#inv2(D-r-< WO^mc^S. ZLZLT', p^-V*;i/M0SF 
ETpmlj3«fct;n^-V*;W«)SFETniiilfe«feU t p^-^^;i/M0SFE 
Tpnfife^t/n^^^^MOSFETnn^Sr^T^LSVMiSSEO 

MOSFErT*«^bfc«^iciiro)SigS<D-7 i 'f W^n>v 
^MBJ:y^«<fty. £TS:teb£V^0SFEn:-fill£ 

ife^f-fWi:^8*m« (o*y, basics 
*?:?^rs3:i:tc«:S) n-tz. 

[0 04 9] r0«fce»lC t£*(De*I5l?li> f^Mt 
}IHWa«*«*"THIWIM-* ifcBtS«^o fc*^ 
*HB6«I©«fc^^ P^-V*;W10SFETpm2fc«k^n^-V* 
;VM0SFETnm2CD*S:{SL/^vMi®EtC-t€>z:i:'r', -r-f 

[0 0 5 0] BUSfcfflV^T. Pf-^^MKSFEOSJuXfaf- 

viMKusemz.*. y^wtanstBWnsFETfcfflv^fc* 

fl31G)ffi*tf>li^lO)P^-V*MOSFErpBil31<0^- h 
j3«fc^l©n i ?-V*;i'MOSFErninl31(0'7*— h®fiilCg^ 
$tlTV^So p^-^*;i/M0SFETpiDl31l4, WWtWfeWtL 
^^gVddlSlt^iroy-KndlSKDiaicy-^ • KW-f 
^)Sg&«:#oJ;e)lCSS^StU n^^r*;WI0SFErninl31 
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tt, fgltf) J - Kndl31 tM2<DW)Vm®.&M!ffl1ssl3l £ 

s&ic &1©,>-Kndl31te. Sf£2©p^-V*;WI0SF 
ETpml32<D>y- h33«fctffl2©n^*;i/M0Siraninl32fc<}: 
tf^©p^*;i/M0SFETpnil34©y- hfe^^^^n^- 
^*;i/M0SFErnml34©y- MCg^34xTV*5o 

[0 0 5 1] p^-V*;VM0SFETpml32li, &l©t&f£«& 
W&^VddlSlil^Oy-Knd^ror^V-^ • 

SFETpml33%, ra#lCSl©i&fmfeW&il«Vddl31i:^2 10 
®y-Kndl32(7)Ig|lcy-X • KM >«I»t:ifr3J:7 
lCg5$3*XTV>&. n^-V*.;VM0SFETninl32i:^4©n^-V 
* ;i/M0SFETnnil33t4, SS2© J - h*ndl32 £%20WF?%8L 

[0 0 5 2] p^^^MOSFETpmmiltlBOp^-Y^^MO 
SFETpml35«U &l©IMm&#3&il§Vddl31 £f£3© 7 - 
Kndl33©|Bftcy-X • FW>ffl»«:J*o*^Clfly!l 
lCgg^3*W n^**/tfflSFETnil32t*, ^3©^- Kndl 
33fc»©iMt^«l^ssl31fc®racy--*- KU 20 
-f>«»€:»oJ: , 5»ctj*fcatiTV\*. mMfttC H5©n 
^^*;i/M0SFETnml35t), fS3©y- Kndl33fclB2ffl»f^ 
«fcW6Wssisii:«Dlfi*lcv-* • Ki/-f 

[0 0 5 3] $ "^C, fS2©>> - Kndl32tt 1 

&©&3S^-^T*«s#£ft5[Bffi&ci3i c*B9*ettttflB£ 

LT«B#T5R Ufe) bT^2©7 U ? 7"7 a >y 

7Tia2©A#tf>"Ci»3*lTV**. #53©^- 
Kndl33J* 1 -D*tMmt<D%im?- h-e*fltS4l*IH 
g&cl32 (cl31RI«lCffin^Tatbfc) bT853© 30 

[0054] &33, u y 7*7 n v •7<DftBf 

IC, p^^^;Mi0SFETpinl3l33«tO ! hf-^*>n/M0SFErnnil3 
HC«k*M>^-^l&ay-hinvl31*^Ra*U 
•V^;i/M0SFETpnil32, pml33fc£tfn^**;i/M0SFETniiil3 
2, nml33lC«fcy, NANDi&S^- hNAND131#^a*U 
p^*;i/M0SFETpml34, pml3533£tfn^*;i/M0SFETnm 
134, nml35lC<k»J, NORf&Stf- hN0R131/><*tfi!tS*lT 40 

NAND131lCliinvl310)til*^l-in2<I^ 
ATJ^tU N0R131lCl^l31©ffi#J^Cin3^##A 

[0 0 5 5] *EBSl^ *av*flreCK#7U*7*7n 
V 7"f 131lCA*S*lT^e>, 7 >J y 7*70 'V 7"f 131©ffi 
*tT>^e>#^ffl*$*U -O/1-#invl3l33<fc0*NA 
ND131 &SIig Lcl31 $c&&L7',) f^70«; 7*f 132© A 

>^fl31©m*^>^e)M#*W*StU -f>A-*invl 
31fe«fctWI0R131S:iii@L/cl32S:iiiftL7U y-fVUVf 50 
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f i33<o A#tcra**«j!isrt ft * ^©bmbw** □ v tfsn 
cKOMWKwrab&iBisy**. #^08t-*>nandi3i 

£J:tM)R131fcJ:mnvl3l£^i-&i-^T©M0SFET?: 
i« b £ v «f« L/ ferric li. _hIB2o©$gg&© 
f=-f l/>f#*av*MiBJ:y**<fcy, £T£{£b£ 
V MifiK0SFETT*#ij£ b fc«#IC Jl^O©^©^ 

[0 0 5 6] B12C[^KH?& invl£linv2©if*>P>& 

#|§6g0!I©<J:-MC, ffi»jWidl31-«WftUTV\6» 
#fl£y-Kndl31«fcy_h8fe, -3*»J, nSSl^ic 
3 ftZWmf- h ©M0SFETpml31 «fc tfnml31 £<£ L 

ICfcS. 4#GM$rett. 2o<DigB&lc^-tftMS:^L/ - 

%>, R»T?»y«WC***l6. 

[0 0 5 7] 014&jf|vvt, p^^l/MOSFEMSJilfctf- 

^^;i/M0SFET{c«t y*toS4x*fffliS9iosFEr*:B^fc# 

□ y7*fl41©ffi;fr^:/t*i&Ji<7*- MUBcMlfcftAL 
T, ||l(?!)p^-V*;i/M0SFETpinl41fe«t^l(Z)n i ?-V^;i/M 
OSFETninl41<5Dy- ^mffi^Cg^$4^TV^S„ P^-V*;b 
M0SFETpnil41li, ^l<Z)|&^«<&^ii&ii«Vddl41i:S|l<0/ 

^$4^•rv^S 0 ^2©p^-^*;i/M0SFETpml42tiH«lC, 
|gl(DiMmfi^*&iMlVddl41 il^glCO y - Kndl41©f*3lC 

■f-V *;i/M0SFETnml41 t^On^-V *;i/M0SFETnml42li, 
mi© ~ Kndl41 £m<DWMFm®&&tWssm£.(Dm 



[0 0 5 8) 7V >y7"70y7'fl42©m*tr>lii&ai^ 
- hEK&cl42$:igftLT, ^©P^ -V * ;i/M0SFETpml43 
fc«fcO t H3©n^-V*;VM0SFETnnil43©y- b®fe{CgggB 
S4^TV^S 0 p^-v^;i/M0SFETpml43li. tgMOUttm& 
m^tmddmnm<DJ - Kndl42©iaicy-^. • K W 
>SI!&S:|#0«fc7lC^anTV\S„ m4©p^-V*;i/M0 
SFETpml44=b(Hj$aUC, ^l©i&f^l{i«*&iJi8Vddl41i:S2 
©y-Kndl42©rSHcy-^. • KW>W**oJ:i 
^Cg^!a*lTV^S„ n^-V*;WI0SFETnail43i:m4©n^^ 
*;i/M0SFETnml44li. ^2©^- Fuai&tW&atWftMSL 
ffi&ffissm£.<DmzV-Z. • KWf>&»S:fSo<fc7 

[0 0 5 9] Se>lC, fllOy-KndUltt, ^5©p^-V 

- h«Wcjfi»atlTV^*. ae>lC, S2©y-Fndl4 
21*, ^6©p^-V*;i/M0SFErpml46^«fctJfm6©n i ? L -V*;i/ 
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M0Simml46©y-h«®Cg^$ft-O^„ P^-V* 
;bM0SFETpnil45. pml46li, ^l«)iM^«&^&*SVddl41 
il^30D > - Kndl43CDR3lC V - X • FW £*#^> 
«fce>JCg^Sn, n^**;i'M0SFETnml45£n^*;i'M0S 
FETnml46tt, fROM - Kndl43£fl2(Difr^&#&&8SV 
ssl41i:©[S{CV-^ • KWf vftft&ifroi'iiciffil 
lCg§|&3;tX-CV^„ SklC, ^©y-Kndl43tem30> 
T7U ?:7:7P?:/fl43©JJ&tf>Cl^S4VCVV&. 

M0SFETpml4U pml42j3J:tfn^*;i'M()SFETnml41 , pm 
1421CJ: +NmmWf- hNAND14iaMSSf£3*U p^-V* 
;i/M0SFETpml43, pml44fc<tO J n^-V*;i/M0SFETnml43, pm 
144tCfcy. >f NAND3&JI4*- hNAND142jtflSj£Stl, 
■V^;i/M0SFETpml45, pm^fc-fctfn^^^^MOSFETnmM 
5, nml46lC«fcy, NAND^S^*- hNAND143A^^$nT 

[0 0 6 0] ^WSI&li, ^n>y^m#CK*^U'yy7D 
* 7f 141lcA±£*Vt j^k, 7 U «y 77 D y 1410>ffi 
*tf>^e>fl#^m*3^ cl41&iljiiU NAND14135 
.}; tfNAND143&i!ifi U 7 U >y ^7 □ -y -ft 143(0 A*IC 

42©m*^>^e>«#^iti*S*u *ci>y*«-^CKtf:7 
y y~?7U v y "^f 1421C A#£ tlX ?>, 7 U v -fy n >y 

•/f^cDW^jtr^^ejM^ffl^stu ci42&ie&u 

-fNAND142fc«fcO ! NAND143S:3ljaU 7 U y ^ a y :7f 1 
[0 0 6 1] ;*^fi6WT?%>NAND141, NAND142, NAND143 

±y. *^«#«WH-*£i:fcfc*> fcts. H12 

0>IS&60!lT*tt, invlfcinv2ffl£'&&!tf6L*V^tt«ffi , e 

*J, #BT?WU pml45» pml46 fej:tfnnl45. nml46&<g;l/ 
^VvfitSEECDMOSFErilf S„ CKOfc&lC f^W?:I 

M0SFET©S5C«:a/MSlCU JiaMAfcJtfSjU&Sfctf'* 

*y**S8c*±ft*. 

[0 0 6 2] H2lS:JSvvC, P^*;i>M0SFEra3«J:tfnf- 

*;i/M0SFETtc«fc y twian*«liBBiDSFEr* itJW- 
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[0063] t&lCDn^-V * ;i/M0SFETnm212(D K W >flt 
)|ilCA*rtWn211#Ay, ^20n^-V*;bMOSFErnm213 
©KU>f>«BCA*fll#iii212*i<Ay, S&C ^2© 
n^-v*;i/M0SFETnm213CD^- h®StCA*#-^in213# 
Ay, ^l®n-f-V*M0SFErniii212©^— hftffitCA* 
^in213(Z)^^Ay» £&l<&n^*;i'M0SFErniii2123S 
*TH&0>tt9"r *;i/MOSFETnm2130) V - ;*W®te^l0> J 
-Kiid211K:iftttSttS£fc"T?, *tl<Bii*-V*/WOSFEIb 
10 in212j3«ttJ c lg2ain^-Y^.;i/M0SFETnm213tCj:oT, 2A# 
\W2(T>M\/^ 9WWf- hsel211S:;^h5>^^ 
KJ:y*WtUTVV&. 
[0 0 6 4] 2e>lC, JRl©y-Knd21Ui. »©p*"V 
^;i/M0SFETpm211fe J:t^^3©n^-V *;i/M0SFErnm211(Z>;f 
-hMlCjfiWatlTV**. UlCDp^-^ ^;i/M0SFETpm21 
Ui, ^lC!)i6#mfil«»&il«Vdd211 ^^2©y - Knd212© 

30>n^-r *;i/M0SFETnm211 tt. ^2CDl&f^Sfi#«i&»SVss2 
llfcflB©^- Fnd212©W8K:y-^, • KW>SS&&i* 
20 ■^«^:•i^Cg^S^^TV^S„ 3.tVlC«fey, IRKOp^'V^ 
M0SFETpm21 1 S3 & Zf$g3(Dn?- -V * ;i/M0SFETnni21 HC «fc y, 
-f >;t-^|&a^-hinv211*^|^$tlTV^. 021 (C 

[0 0 6 5] Z.0)B& A^h^>^^T**>S^U B2 
<3Dn^- -V *;Mt0SFETnm212£ <fc ^^13 S:(S L £ V MiifSffi 

30 I^HOSFETtCjt^. /^h^>^^-r*id^PT*feSi: 

S:<£LSV^^iimffi■^^iR^1-Sii:^c«^:y, ±IBra@IS:ft¥ 
ssti?^, tBtf^MosFET i: v 5 y &x ^ 

[0 0 6 6] r^ic, 2fs38t5§{cfcwt, L^v^'(il«E©M 

mi^mti, itr3aMosFET(D>f- 

[0 0 6 7] Hl5lC^-t*©li, ±IB3Wfcfe«V^TBU2 
©Hffi&SrU^T^hbfeiaSffilT'feS. 015^^ 7U 
V^7BV^fl21, fl22li^HSLfe. VVv-tVUV? 
fl21COa5^tr>t*> tennl21i:gg|^$*lS. tennl2Hi, 

^l©^-^mffigatel2l^l^3^^Tv^So y-h®s 

gatel21li, KW>flMdareal2U:&jSA 
■f S i £ lC<fc y ^l«)p^-V ^;bM0SFETpnil*^^3tl, n 
50 +V-X • KW>fIJ3odareal22±&iljS-rSZ.i:lCJ: 
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F W >^5dareal2Hin^ x;i/fiW&iw>121±lC n+ V 
• t?l"f >M^areal22ttp^x;i^^(Pwl21±.{C^ 

[0 0 6 8] p^-v^.;i/MOSFETpmlCDV-^li, ^l©t& 
f^&#«&ifi§Vddl21 hgg$£*W FW>», nf-V* 
;i/M0SFETnml© F W>fc«ktf^terml22£g^-r£,, 

n^-r^^MOSFErnmKOy-^l*, f&OMVFS&L 
^«SVssl2UCgg^3nTV^. S*T-^U©jE^ 

X;i/-5fc-;i/&j3*l/TV*S. ntfx;i/flH&iwl2HCti, X 

fIJgcPwl2UCli, *;i/-jfc-;i/rai22&Si£'tVssl21^e> 

[0 0 6 9] ZtllCt US2(D>f >A-#t&3l4*- Mnv 
3&©p^*;i'MOSFmpml35<fctJ^ 
KDn^-V^^MOSFETnmHC^y, f£l©-f >/t-* f&S0* 
-hinvlA^KStlS. fP^C, m2(D¥- h«featel 
22fc<fctf • KW>«a^odareal23feJ:yfn+y 

KW^^odareal24{C«fcU, ^©p^-V^^MO 
SFEftoflfc * tW62©n^* *;i/M0SFETnm2;«ft2 tU d 
*l IC «fc »J ^20>>f >A- 9t&m>f- V im2iffi®.& ft 
&„ invlCDaj^jig?-T*&'&tenDl22ilinv2<DA*3S?-T? 
&Sterml23*<g8^;**U Bl2KjjV*--f yA-*2®.V>® 

[0 0 7 0] inv2<Dffi*3S?-teral24li, ^2<D7'J vzf 
7n^^fl22(3DA*^>lCgg^$tlSo rXT% £11© 
hafikatelZKOTJCAv^^y&lfibfe^Sareal 

21*5,fctfareal22&^Ufc,, ^{^ttli&<Z>526©^ 
?x;i/fii®pwl21, nwl21-e*V-^*VlC^i&fe(?: 
f»<^$i±fc«&tC &JKWlCareal21, areai22©* 

<fcU, Zine 3 <Z)fIigc(D^E«g^< ^ »J , MOSFETpra 
lfe «fc Utnml<D»*^f V MfiaEtC^S. 
[0 0 7 1] 05{C^f ZK7)^tC«fctl(Ss ¥ 

tt, ^&^&EI&LSI50©t&Ji>f- I s Z£xm£&llZ 
J@£T-3IUTV^. i^tf £J£LfeJ©^*tfg5l#(£ 
L£^fll^©M()SFETT*^l,fea&ay- K ess© 
'ffl&Si*. \i&2im L £ V MI«ffi©MOSFEn?#j£ b fc^ 
S>y- h &5*LTV>-6. 0tflCpath51 1 LTE2©f llfr 
e>fl2©iHSfc, path52fcbT02CDfl3fre>fl4<Z)ffii&£5* 

[0072] fcfc*u ^©^t-mu tmmmsmo 

[0 0 7 3] E25tC^-t<Dli, d©^*:^*:^ 
IC, Sl2©lSf<£2S«)L/SvMii(©M0SFEriCi€)2o©^ 
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12©Wiffl1^!M0SFET$:fflV^V>5<DT% pMS*£3«® 
Jftf)-g|5lC, ntf x;W>Wf£S *lT V n& 2 *)Vffi& 
fetot^S. p^K^BMlCli, n^OV-^- K 
l/-fy«Wdiff2501, diff2504, f- h^ffcflgox250 
1, ox2504fc J:tW- h®fifeate2501, gate2504#9£fifc 
Sftn^*;i/MOSFETnm2501, nm2504&#£EfcLT^£>,, n 
x;i/M^®MKlip+M©y-x • KW>«*diff 

2502, diff2503, >f- hgtfbB?ox2502, ox2503, *5«fctf 
10 h®feate2502, gat«25O3frg>&&P?-**;UI0SFE 
Tpm2502, pm2503#j£j&$4T,TV\.&,, 3<olC, p^-V*;i/ 
M0SFET©y-^fe«fcUfn'5x;i/tCVdd, itf-V*;WIOSFET 
©y-*fc<fctfp^CVss#^3*VtV>S. 
[0 0 7 4] nm2501i:pni2502lC«};»J, 012©-* 

>,rt-#invl, nm2504ilpiii2503{C«fcy, .B9l2©>f S/^t 
-*iiw2*tyR|ft£(ftTVi&2:'*-&. invlWflfl/^VMB 
(maSFErvm&-?2>frMZ. nm2501£:piii2502©y- h 

1) ttHKLT, inv2tt<gLSVMi<DM0SFEr'^fii^-r 
20 SfcablC, nm2504i:pm2503©>f- bWrt\MT<D¥*&fc 

[0 0 7 5] L£V><tSffi©M&&M0SFEriCj:*J 
^«^KBlB&$:fi^-rS^3©#m^ StfiaiOSFET© 

>f- hmmm-*&z&.z-2>~ £t&z>. 

ommtf- V Sr^-^SMOSFET© b^V g SIC 

^fl^ii^fbxs^, ffis-t&msFEr&mm&mz 

30 «tS. 

[0 0 7 6] H26ii, moyr'U xoyfflffi&T-ibV. _h 

OSFETlCfcS 2 OtfM 4t O)^I(CoVNT^-t"0"Trfe 

[0 0 7 7] 025H«tC, pMS«^®®©-SP^> 

01, diff2604, >f- hSEftKax2601, ox2604fc«tt;y- 
hmHgate2601, gate2604^^StUi^-^*;i/MOSFETn 
40 m2601, n^l2604S:^isKLTV^S„ n^x;i^^®MlCli 
P+MOV-7.- Kl^'f>^odiff2602, diff2603, 
h®tfft&ox2602. OX2603, j3«feU^- h«@gate2602, 
gate2603^ h J&Sp^- -V ^.;i/MOSFETpni2602, pm2603AW 

[0 0 7 8] S€>tC, p^ J tr*;i/M0SFET©y-Xfe«fcO r n 
C?x;WCVdd, n^-V^^l/MOSFErwy-^.fe^tfp^S^V 
ss*^S^StlTVNS„ iit, nm2601i:pin2602lC<fcy, 
El2©W^1-*invl, nm2604i:pm2603{C«fcU, 012 

50 L£V^©MOSFCTT-fitefc-fSfc«>l;:» nm2601i;piii2602 
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(D>f- Vm\M&W--& (0<Z>J£3tl) &^<LT, in 
v2l*-|SU^V^a)M0SFEr-e^-r*fc«f>lC, nm2604i;p 
m2603tf)-f - hmm<Dm£ ®©JP$t2) fcHK^ 

[0 0 7 9] L£^#Sffi<DMfcSMOSFEBC<J:*J 

^mmM&*mmz>mv>^m^ fffiBnosFEr® 

- ^ SMOSFETCD L £ V MfiSE & § * IC^S r 

[0 0 8 0] K6ic>f- h^i: Lg^Wg&omkoM 

[0 0 8 1] 0271CI*, dCD^&ffiVNfc^fC, 012 

ic i^«^®Mo-aiJic, n?x;i/#7£j£3*VTV^ 
2M?x;i/P5t&£oTVv5„ pSS®*ffiMlCli, n+ 
M©V-X • KW>*BHiff2701, diff2704, >f~ 20 
l^fcB&>x2701, 0x270433 <fctW- h«ffigate2701, ga 
162704*^^^1X0^^ *M0SFETnm2701, nm2704S:#l 
^bTV>S„ n?x;i/fg^ffiMlClip+M<Z>y-*. ' F 
l/-f>ffi*£diff2702, diff2703, hgtftB(Eox2702, 
ox2703, t3«fctW- hmfete2702, gate2703^ibfc£ 
p^-V*;i/MOSFETpoi2702, pai2703^^$tlTVNS,, 3 
e>lC p^*;i^OSFET©y-:*£<fclJ f ntfx;WCVdd, n 

^ -v *;wiosFEr<z> y - xfc <fc tfpStgicvss #g$g3 *rc 

[0 0 8 2] rZLT% nm2701£pni2702lC«fcy, 0120>-f 30 
>>K-*invl, nm2704i:piD2703tCJ;y, 
-^inv2*^^3tlTV^il't-5„ invlfcmbgWfig 
(DMOSFETT-^-t-S feSbtC, nm2701 fcpni2702<Dy- h 
^ (ggo^-b^Lgl) fcfcft<k*C, inv2teteL£V^ 
■fitODMOSFEr-p^ER-t-SfeftlC, nm2704i:pni2703©^- 

[0 0 8 3] H7&JSWT, #»Wtca3VVt, b£V>4® 

[0 0 8 4] x^WSCWft-Tftifi 

05(7) «k e> \Z&teO>mm<Dim>f- h©MOSFET0> u«s 

[0 0 8 5] -e^T% ^Ca<-r«fce>lC, H-©L/^V^ 50 
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[0 0 8 6] ^7T*li, ^«^®B&LSI70±iC^1171 
Jewell 750* x;i/«««^Ufc«T*»*. Zir 
T*, well 71^e>vell 74#M6bgVvfifffi£EM0SFErJB<Z> 
well re^L^^SEE^MOSFEr/gtf)? 
x^KWfe**. MOSFET<Z)U^Vvfiit«m 

[0 0 8 7] ^te{£U£VMB^©MOSFETlCj:£Sia 

So 

[0 0 8 8] W7X'\& n^-V*;i/MOSFET*fclctp^-V* 
^l/MOEFETCDif'fe&^^-e^-rsM-efeS*^ n*-* 
^.;i/MOSFETi:p^-V*;i/MOSFET«:W^ffl^Tffil»OSFE 

TIC J: »J ^i*^EII2&S:«^ , t«>TO«I&^-rs o 
;|8fitSM0SFETCD#£Wu n^-V*;VMOSFlT«:^S;'tSfc 
&<7DpC; x;HS^i:p^^ *;i/MOSFET5:^fi8;-rSfc«)G)n 

[0 0 8 9] S8l±. 012©lS<g23SCDb^V^<7)MOSFEr 
lC«fcS2o©-OM-rJl®MlCOV^, ^K^x;i/<iit 

mSMMM(D--miz, ij^$tlfc20CDp^ x;bp-welll 
fe«fc^p-well2*W^3*lTfe*J, 3 <btC p-welll(D 
®^BP ten ^ x ;i/n-wel 1 U p-well2(0^ffiMCD— 
apiCn^ x;Ui-well2*^^S*lT V x€>3a^x;i/«StS: 
fcoTVVB. P"?x;i/0)^®®lCn+M<Dy-^ • FM 
VfHgcdiff80U diff804, h^fk^oxSOl, ox804 
iSZitttf- h«feate801, gate804*^^$ tln^ -V ^ 
MiOSFETnmSOl, nm804S:fi|^bTVx«>„ n^x;Hi^ 
®MtCttp+3!©y-^ • FW>IHSdiff802, diff80 
a >f~ hgjMb)lox802> 0x803, a3«fcWf- h«®gate8 
02, gate803j!)^! | fcSp?-V*>'l'MOSFErpiD802, pm803*^ 

[0 0 9 0] p^^^^MOSFETCDy-^lCVdd, n^-V* 
;l/M0SFE^<Z)y-^^CVss3!)^a^34^TV^So vfr*t%m 
0SFETpm802©nC7x;WCVbpl, n^-V*;i/MOa : ErnBi80lCD 
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P ?x;MCVbnl#gg^3*lT^-5, S 6>K. pf"r*A* 
OSFErpm803CQntfx;MCVbp2, n^*;i«0SFETnni804tf>p 
?x;i/lCVbn2#^S*lTVN£. ££T!, nmSOl hptn802 
{C«fcU> ®12<D^f>A-^invl, nm804hpm803tC«fc 
»J, @3120>>f >;1-#inv2*MiEfc3*l'r^£ in 
vlttlS5U$V^<Z)MOSFET-e^ U inv2tt{£bSV^ 
<Z)MOSFET-C«|j*1-.& fc&lC, Vbpl £Vbp2 «fc t> iff^Sffi 
tC, Vbnl&Vbn2J:y(Sv^lCi-S 0 **l^ft<D«ffi 
-filWU Vdd=1.5V, Vss=OV, Vb P l=2.0V, Vbnl=- 

0.5V, Vbp2=1.5V. Vbn2=0V^Cl9^-rS„ 10 

[0 0 9 1] mMZmnfflknTJU *CJ:S|gl2© 
EES© M T h ©¥®H&5t1". 016#015 iiUfcS 
j&tt, ^10Dy-h«^gatel21i:p+V-^- KW>I 
igodareal2HCj; U^2ft£l&©P^*>>MiaSFErpml 
WZ<Dtf- hm^gatel22^J:0: p+V-7. • KM 
>M^areal23lCj: Uli&Sft&Sf^p^^A'MOSFEr 
pm2l±, -€-*l-£nM©ntf x;i/flglgcnwl51fc J:tfnwl52_hK: 

atel21iln+V-X • KM ^^dareal22H«fc 
tlS^lOn^-V^^MOSFErnmli;, %20>>f- hW&gate 20 
122fc«fc tfn+ V-X • K M >fS^6dareal24{C<k *J1?tJ& 
3*VSl|2(Z)n^-V^;i/M0SFErniD2li, -ttl^B'J^p'fai 
;i^^tpwl51 33 «fc tfpwl52_hlC7&&3 *xT V * 
[0 0 9 2] zinii, tfx;i/«liBc«IOT-6«tt«tfBl' 

£ V vffiMOSFETJiflf U£ V nMMOSFET-C'^A-S ^c«btC, Ox 
;i^c^!!l*^>ilt- :i &'&fe«)T**>Se nwl5Hi, 

-d-x-;nHi5i&ai3T, m^m^m&m^mbpi^uz. 

.ty/WrxmESr^StU nwl52Wu *ji/-*-;i/ 

•IB153&iiCT, S£4©g^&W&ii&Vbpl52(C «fc »J /1>f 
T^.miE5:«*&$tU pwl51Wu */i/-*-/l/TH152*: 3C 
itCT, ^5©ltMm(4#Mi&i!«Vbnl5llC«ky/1-fr^« 
ffi&#3&&3*W nwl52li, *;i/-3ft-MH154&iID 
'T, Sf§6©tMm&^ifc§&Vbnl52tC <fc »J A>f T^SEEfc 

tfai&Sjrvtv^,, nosma>gffi.\z&$frt& jUTxW, 

[0 0 9 3] EI81C^ U fctfflfiSDlOSFEr IC «fc»J^ 

9©(a)li^fl3fc&EIg&LSI90±»C. i&Jiy-h£8t- 
9DICSKU ^©^Jro^l;frkrow98£«J#ftlC&/<5 

8P©/1*-:/l&g*&Lfc#. p^*;i/MOSFETi;n^-V* 
;i/MOSFET#±TlCBB©S*lT^a. ' rc*9l33<fc 
tfrow96±©f|3iy- fl£b£WfiiSE©MOSFEnc 
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[0 0 9 4] r©*£, pw91*^pw940iMS&3tlfc4o 
<DpVx.)VmmWmzi&Z>. g^LTV>-&J!Jrow92, ro 
w93, row94, raw95ttU |1— ©L£VMii^E©MOSFIinc 

J: y^snsfc*bp^x;i4SJScpw92S:A^-t-Siii^ 
T'^So Iflt&C, row97tro^l*P^x;Hi^Pw94S:^ 
;frLTV^ 0 iw91fr£>iiw95©5o© nOxJl/fiR^ 

92 £ ra»93tel o CDn<? x ;i/figJ$nw92, row93i:row94tin 
0 ?x;i/fiR*$nw93, ro^trow98l*n^x;i^l^cnw95$:^ 

[0 0 9 5] BI9©(b)K(a)©BIKfcf?ofc1ft& 

WfeUfe. wire91A^wire94l*, ?JIC¥tflcni§3tl" 

feM&atLTfeSo wire91lilSL^vMilM0SFErG>p^a: 
;HC, wire92(d:lSLSVMiiW0SFEr<7)n^x;UC, wire9 
3f£b#VMiIM0SFEr©P?x;WC, wire94tt(SLSvMiiW 
20 OSFETCDntfxMC, «4v?4V^>fr^Wfc#QlftLTV^ 
S„ ZL0)J:e)lCMT^h-r-5rilT% V^)UDftMZ 

'p*<u m&zm&^&>UT7&Em%M%.z>'m. 

[0 0 9 6] *IC, *«HiC«V^T, bSVvja^E<DM 
«:SM0SFErS:^-tS^2®#m&S0I (J/ij3>-t> 
2/5/a. I/-*) ^t>f^«ft*«V^T*ltl/fc«fe 

S0I^T?li, ^s^^MOSFErro^x;^^?:^ 

$g§B.<Dm— OM0SFET & * t #)T x;i^clC^ 

[0 0 9 7] EI22lC-eooHS^J«:^-t. ^*^KhI^ 
LSI22014. S0I«Kt©*B*^SM0SFEr{Cj:y«i^Stlfel& 

h, «*.MEg221, g222l4J©^7?^bTV>S„ g221©«fc-e> 

ic, sn^^cD^ii, <Sb*vvfBBEECDiiosFEre«wta 
g222oj:e>{c, efeo^i*, 

[0 0 9 8] t.tc> (SL^V%flitaBE<7)pf : -V^;WI0SFET 
©®K/WT^«(4««&iSSVbp221, !Sb^V%#aS=©p 

S V vfiiSEE(Dn^ ^ * ;i/M0SFErcDS^^W r^Sfi^ 
«gVbn221, <SU^VM@SB=©n^-V*;i/M0SFET®^;^ 
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[0 0 9 9] ^BHCj&WCtt. MOSFETOV-** 

m<nnt&&WMl* i gti&lst~. ;ui/-*-MH22i, TH22 

L£Wf@tf)1gg88C (fc£U tI*f§?MOSFET<Z)ig 

[oioo] oty, #$W«cfivvc, SS/'WT;*.® 

r IC «fc o TMOSFET© Vvf8Sffi?:^.S 
#©£fflV^c#£, ®BW>*Wn*^*6''^fc* v 6» SOI 
7W*8lji£m^<g>-£*^ «fc y#iirc*&5. 
[0 10 1] ?*IC J£JLhM^fc*5g^©^f*«!KlIg& 

/<s„ sis, ^tetiw&fciatt-rsigicii, ^«bia 

[0 10 2] 0lOlC3ls:|g^©-fe;i/9>f 7*5 'J fciBltbfc. 3C 

WffiSffi, fl&t^rt*^;MlTV^. clOU#gifS<ZM':yA 
-*-fe;k cl02l£, MOSFETWy- b«®WS:^CLfc-fe;i/ 

[0103] tfSfc&flrew, z.©«fce)icH-flitB©-fe;i/ 

ttS:^.fe-fe;i/S:^bTVNfeo cl03WU cl02tBIb 4 

«fcm^m*^©^M«:s-fe;i/T*«)So o*y, ci 

032>*H0SFETCD V vfg®E7bMSV'»H0SFEr{C < j: yfilEifcSft 

esriatt, §£§-fsfc«>tci±, igioicssr^T^ya* 
atdicifevvt, L«vHwtEE3was^MSFETft««r 
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[0 104] zicDVX^A^->S:^2>l^lc, ttttSti 
88RIIHR. fc<fctf, £©iz;i/**£<z)L£v^<aM0SFENc 

«fe y«^3tlTV>S^=&I^T*SSffiS[*^t*feSo 
#-b;i/0DMOSFEr<Db#V>flt«JBE{C|ia-rS^S^ #$891 

cD-t^^-r 7*5 y &iatebfciais^ct&3ft3*xTv^ 

So 

[0 10 5] fcfc, ^^UgfllT'tt, <i>A-91Zfr&7fi 
l/fetf, ZCDS^AND, OR, NAND, NOR, -feb?*, 7 'J 

[0106] #cic, ±is^>f7"vy zmm\st=.mv&mb 

[0 10 7] 0231*, 01OCDiz;i/5>f7*5y fcfEtSUfc 
mX\ ^CO*gstep230~step232{iMa> MV^^PP^*^D! 

^ia5®J0G230li, ^j^.iivHDL^©±fei^iiaiz&a^ , r* 

SS-f bffl«step230 &fre> . 
[0 10 8] |^|^IWb«!^istep230li, fj'ynj?- 

ic&#ufcvv^fi#!®T?&y, ^j^tfi&as:^-;^ 

y^T^step2325:iffe>o itlli, -fe;b^-f 7*9yLIB 

230&^*iii*i, -f-^^n^-icfe^bJfev^i&a^ ^ 

[0 10 9] dZLT'l*, -r-f l/-ftm^»tep233 0 6«J: 
0 5 ?§Sim*SW«l^step234S:i|ftyjgLl^TU 
•fe;US0 y Sr^ff V\ * v b 'J ^ hnet230«:m*'t*S. 

s„ KtcAjb^B, c^e>ocDSii&<D'fe;i>ioy^"c*^T 

U -tfl-^tlOr-f W*^3.22nsec 1.70secT**>Si: 
•TS. B^6>CCDHS7!)^C=not(B)-e^3*vT^Si:rs 

i:, -<D7*-;i^;ii^>^-*-ici!iy^we>*vs^ 

mtfiftfrZ. A^^DiT'COSIi&^aS^-f W&5nsec 
fc-TSfc, -f^-i'-COf'fWIt 0.08JWTT*«)S 

0 [Oil 0] rtDiig, H— ®^HB"3* y 4 yrl— 9- 1z 
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^S-fe;i/cl02fc<tO J cl03)?)^#fe-tSZ.t^ -fe^-f 
:^yLIB230&fg*^^flU:l/C WoTV^. 

^fctttgU <£L£vMSSE©-fe>n/cl03aSi 

[0 111] ±f35^f^US:IBl^bfc 

T, iWBMH-ftff^aeft^l/'Cv^. EI23i:llD<Je 10 
J^(D*|step240~step244l*«!SL Jf&V*£BJl**8«©8fe 

Zintt023lCfeWSstep23pi:H«6T$>S. ^<Z>$U IS 
L^V^i2;i/(D*5:fflV^-fe;i^!l*J ^T#!«step24l£ 

[0 112] @23(D^Mra^C, -rW W 33<fctfMit 
9ttft&3Sz te P 242 U jS b^T U ffib^vMfi-fe 

T&*ri>= BMB3*4^tep243&fi'e>o 21 

33«fcm^m*f1««!«step242«:«ofc«em. .t'JW 

<SL^ V ^0SFET©-fe;i/lce^g|^.Sfflastep244S:ff 
[0 113] H24©|l8S0Si:ttiS»{c. iL-t^ 

[0 114] #clc, 1M000i*)\sfrbte&^#g&!i38& 
tt, >!f-l-*D.25/im(D«^M0SFrrS:Vdd=1.6V, Vss=0 
[0 115] E18WU mn&M 9**4 A (£**£!& 

381(1)1*. -#KiiSU^vfjfEmE(0.15V)CD 

LfefcSJUT*, Wb*V>««ffi(0.15V), 4£l£VHm£ 
(-0.05V)i:Ufc»#, «fc*9i(3)l*. H«6b*vH* 

«ffi(^.05V)<^05FEr£dMl/fc^£^^£» * 
Kid) «S^5nsecOiffii&^#^-tS^ (2) , (3) T?tt. 
**3.85nsecT?*»J, W#fc*>«MHbS*lTV\*::i:# 
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[0 116] L*»U ©©J^tC-fltOSvMBfcTtf 

^;^J^^F'!I^c^R*■^Tv^sSl^co•fe;l/ : fe»®^t:u aslfoc 

[0 117]-*, «WS<0WB»i*T?*6(2)'T?t*, 

IC, 3.95nsec~5nsec<D|gHC0*S:felCBKILfc^lC^ 

[0 118] 0171*. 1ffi&KV4 9**41* (MckXm 
f'-f W) Kfittic 'J - J; *JgfW# £ 

(o. i5v) mosmz&m i,t~m&i^ *m 9)\>94ks> 

nsec(200MHz)T'tt^-fSllIB&T*feS o W&khOtf&Hts 
— f*lC7S& L # V (0 . 15V) ©M0SFETT*«l^ L> 

©tSWt*fcli:l/t, IBHflsl/tfc*. 
[0 119] BWT, =*tPPT*jr;Lfc©Wu - tWCL* 
!) v Mfi^&Ttf fc<§£©*S*"^ ABnsa*l,fc©##» 
t^lCJ: U2a©b^VN{6®E©M0SFETCD^S5:^JgL/fc 

fc„ fcJWrei*. <£L£V^iifi«ffi£-0.05V, ff 

l£vMMEEfc0.15V£U 2g©L^VMiiE«ffi(DM0SFEr 
Sr&BLfc^lCB. *49JS/9"i Al$3.95nsec(253MH 

[0 12 0] H*KlU*vMWtEE«:-0.05VCL/fc 
iM*;!/*^ AljU RI^tC3.95nsectC«:S^ 

jo ir^^cJ:s?^«*s:loJ^^rt^c#s^si:v^e>^M z l : •r* 
i*. -mzh%\^mE.%&xz>w&tey-'( 9 )\<9 41* 
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0.1V©l@li6l i£L^V^^taE0.05V(DI^^*15JL <gU# 
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